Engineering of α1-antitrypsin variants with improved specificity for the proprotein convertase furin using site-directed random mutagenesis.
Furin, PACE4, PC5/6 and PC7 are members of the subtilisin-like proprotein convertase (SPC) family. Although these enzymes are known to play critical roles in various physiological and pathological events including cell differentiation, tumor growth, virus replication and the activation of bacterial toxins, their distinct functions are yet to be fully delineated. α1-PDX is an engineered α1-antitrypsin variant carrying the RXXR consensus motif for furin within its reactive site loop. However, α1-PDX inhibits other SPCs in addition to furin. In this work, we prepared various rat α1-antitrypsin variants containing Arg at the P1 site within the reactive site loop, and examined their respective selectivity. The novel α1-antitrypsin variant AVNR (AVPM(352)/AVNR) was identified as a highly selective inhibitor of furin. This variant formed a sodium dodecyl sulfate- and heat-stable furin/α1-antitrypsin complex and inhibited furin activity ex vivo and in vitro. Other SPC members including PACE4, PC5/6 and PC7 were not inhibited by the AVNR variant. Furin-mediated maturation of bone morphogenetic protein-4 was completely inhibited by ectopic expression of the AVNR variant. The AVNR variant should prove to be a useful inhibitor in identifying the specific role of furin.